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calculate it before we can arrive at the true bending effect. 
If the material is homogeneous and elastic, the vertical 
plane of steepest slope at any place contains the direction of 
the resultant gravitational force. But while the gravita¬ 
tional effect must be as instantaneous as gravity itself, the 
bending effect will show a lag unless the material is per¬ 
fectly elastic, so far, at least, as tidal load is concerned. 
It is manifestly a case in which measurement of the 
apparent slope in two perpendicular planes is likely to add 
materially to knowledge. An estimate which I made in 
1896 for the effect of tides in the Thames at Kew Observa¬ 
tory, assigning the low value of iixio 7 grammes weight 
per sq. cm. to the rigidity, and assuming the material 
incompressible, made the difference of the slope between 
extreme high- and low-water only of the order o ff *05, and 
so too small to be measured satisfactorily by the Milne 
seismograph at the observatory. Charles Chree. 

July 15. 


Hamilton and Tait. 

It may at first sight seem a little ungracious to take 
exception to a statement in the extremely gratifying review 
of the “Life and Scientific Work of P. G. Tait,” which 
“A. G.” contributed to Nature of July 13. But the point 
is one which brings out in a remarkable degree the great 
modesty of Tait in regard to his own achievements. Your 
reviewer says that Tait “ was introduced by Andrews to 
Rowan Hamilton, at that time in the full tide of his quater¬ 
nion work, and busy with the preparation of the ‘ Elements * 
for publication.” 

Now it is, I think, clearly established in the “Life,” by 
means of quotations from Hamilton himself, that when the 
correspondence with Tait began Hamilton had stopped 
working at quaternions, that the correspondence drew 
Hamilton back to the study of his calculus, and that, as I 
put it in the “Life,” p. 132, it was Tait “who fired Hamil¬ 
ton with the ambition to write his second great * Treatise 
on Quaternions.’” This is proved by Hamilton’s own 
words, quoted on p. 131 of the “Life.” Since possibly 
many readers may not be interested in the quaternion side 
of Tait’s activities, I take the liberty of reproducing this 
quotation here. Writing on January 21, 1859, Hamilton 
remarked :— 

“As to myself I cheerfully confess that I consider myself 
to have, in several respects, derived advantage, as well as 
pleasure, from the correspondence. It was useful to me, 
for example, to have had my attention recalled to the 
whole subject of the quaternions, which 1 had been almost 
trying to forget ; partly under the impression that nobody 
cared, or would soon care, about them. The result seems 
likely to be that I shall go on to write some such * Manual,* 
not necessarily a very short one—as that alluded to in a 
recent paragraph.” 

It seems clear that without the Tait correspondence, 
Hamilton would never have undertaken the second 
treatise. This was one of the discoveries which I was 
privileged to make when the correspondence was committed 
to my e«re. To me it was a very surprising discovery. I 
had often conversed with Tait about his relations with 
Hamilton—and he was critical as well as appreciative in 
these reminiscences—but I never heard him say anything as 
to the part he played in the first beginnings of the 
“Elements.” In his own writings, such as the prefaces to 
the successive editions of his treatise, or the biographical 
notices he wrote of the great Dublin mathematician, Tait 
had ample opportunities of telling the story of his intimate 
connection with Hamilton’s second treatise. But not the 
least hint was ever given. It may be that Tait felt his 
hands tied because of the absence of any reference in the 
“ Elements ” to the correspondence. But we must remember 
that Hamilton did not live to complete his work or to 
write more than the merest fragment of a preface. Now 
that we know the truth from Hamilton’s own letters, the 
whole episode is a fine example of Tait’s modesty, and even 
self-effacement, in regard to his influence in shaping 
scientific development. The story throws such/ a beautiful 
light upon the character of Tait that I am sure your re¬ 
viewer will thank me pointing out the one slight inaccuracy 
in an otherwise perfect review. C. G. Knott. 

Edinburgh University, July 17. 
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The Fruiting of the Tamarisk. 

This exceptional season is having strange effects on many 
of our native plants and animals, and naturalists would do 
well to note these before it is too late. 

For many years I have tried without success to find 
Tamarix anglica in fruit in Britain. The absence of fruit, 
and the rarity of the tamarisk except where obviously 
planted, seemed to support the idea that it was of fairly 
modern introduction. 

A few years ago, however, fragments of rope, found in 
Roman Pevensey and sent to Kew, were pronounced to be 
formed in part from the inner bark of tamarisk. This 
seemed to favour the inclusion of the tamarisk in the 
British flora, though rope found in a Roman seaport may 
quite well have been manufactured abroad. 

This season the negative evidence yielded by the absence 
of seed has also broken down ; and if a plant seeds once in 
its lifetime, it may hold its own and establish its right to a 
place in our flora—as the Cornish elm has done. 

I planted last spring some young tamarisks on a steep 
bank of loose sand in my garden at Milford. During the 
long drought they received no water; they are now seeding 
freely, and the winged seeds are being dispersed by the 
wind. If the plant reproduces itself from these seeds, sown 
under natural conditions, the cycle will be complete; but 
the garden is a quarter of a mile from the sea, and the 
test may be too severe a one. 

Tamarisk is essentially a desert and sea-coast plant, and 
it would be worth while to examine any tamarisks growing 
on sand-dunes, to see whether they also are seeding, and to 
see whether seedlings come up. Possibly the tamarisk may 
be a survivor from times when desert or “ loess ” conditions 
extended over western Europe. We have found the fossil 
remains of many of the desert animals, but plants decay 
in porous deposits of dust, and desert plants are seldom 
washed into ordinary alluvial deposits. Clement Reid. 

Milford-on-Sea, Hampshire. 


Sunshine and Fleas. 

Aristotle (H.A, viii. 6050) makes the following curious 
and perplexing statement :— irdvra 5 e ra %vro(xa anodv’f}(TK€L 
iAa.iovfj.eva • rax^ra b\ &v ns rfyv K€(paAfyp aAe/xJas iv r<p 
7]Ai(f) efj. That is to say : “ All insects die if they be smeared 
over with oil; and they die all the more rapidly if you 
smear their head with the oil and lay them out in the sun.” 
So Pliny, Albertus Magnus, and recent commentators read 
and interpret the passage. But in the former half of the 
sentence, for iAaiovfxeva , several MSS. read rjAiovficva: i.e. 
not “ if they be smeared with oil,” but simply “ if they be 
exposed to the sun ” ; while in the latter half there is an 
obvious ambiguity, which inclines me to think that 
ra evro/ua is used sensu restricto, and that ttjv icetpaA^p 
refers, not to the insect’s head, but to the experimenter’s. 

I take it, in short, that the heat of the sun was the 
main agent recommended for the destruction of the insects, 
and it is interesting to find this agency again coming into 
practical use for a very similar purpose. One of the latest 
of the Indian Medical Department’s “Scientific Memoirs,” 
by Capt. J. Cunningham, is entitled “On the Destruction of 
Fleas by Exposure to the Sun.” The writer recommends 
the wholesale disinfection of clothing and baggage, for the 
special purpose of destroying plague-carrying fleas, by the 
simple process of laying out the garments or bedding on 
a sandy floor, exposed to the full rays of the sun. The 
author has made many careful and elaborate experiments, 
and has succeeded in showing that in less than an hour’s 
time, under an Indian sun, the fleas are all dead. 

D’Arcy W. Thompson. 


The Oban Pennatulida Again. 

Marine biologists may be interested to hear that the bed, 
near Oban, of the largest British pennatulid Funiculina 
quadrangularis, and the smaller Virgularia mirabilis de¬ 
scribed by Mr. W. P. Marshall and the late Prof. Milnes 
Marshall in 1881 or 1882 (I have no books of reference with 
me) is still apparently in very flourishing condition. In 
a couple of hauls of the small Agassiz trawl, from this 
yacht yesterday, between the islands of Kerrera and Lis- 
more, at depths of eighteen to twenty fathoms, I got about 
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a dozen fine specimens of Funiculina, the largest of which 
measured nearly four feet in length. The bed must be of 
considerable extent, as the hauls were not on the same spot, 
and both brought up equally good specimens of these magni¬ 
ficent pennatulids. Most of the large specimens of Funi¬ 
culina, by the way, were not caught in the trawl-net, but 
were balanced across the front of the frame, at each end, in 
such a precarious position as to make one wonder how 
many others had been lost in hauling in. The bottom 
deposit was evidently fine mud. W. A. Herdman. 

S.Y. Runa, 

Sound of Iona, July 11. 


On the Non-simultaneity of Suddenly Beginning 
Magnetic Storms. 

In his paper “On the Supposed Propagation of * Equa¬ 
torial ’ Magnetic Disturbances with Velocities of the Order 
of a Hundred Miles per Second,” read before the Physical 
Society of London, November 11, 1910, and published in the 
Proceedings of that society, vol. xxiii, pp. 49-57, Dr. Chree, 
in reviewing ray paper published in the Journal of Terres¬ 
trial Magnetism (vol. 15, pp. 93-105), expressed some doubts 
as to my views on the subject of the non-simultaneity of 
suddenly beginning magnetic storms. 

It seems to me that there should not be any doubt as to 
my position on this point when I stated in my above- 
mentioned paper ( loc. cit. p. 103) that the evidence there 
presented confirmed what Dr. Bauer had stated, namely, 
that magnetic storms do not begin at the same instant all 
oyer the world, and added a little further on that a new 
view-point in the discussion and analysis of magnetic storms 
is thus introduced, meaning that a new view-point must 
now be had on account of this non-simultaneity of the 
occurrence of the beginning of the storms which, I believe, 
the data shows to exist. 

I agree with Dr. Bauer in his conclusion that the 
abruptly beginning magnetic storms are not simultaneous 
all over the world, and this conclusion, it seems to me, is 
supported, not only by the data in my paper, but by that 
in his paper which appeared prior, and in that which has 
appeared subsequent, to mine. R. L. Faris. 

U.S. Coast and Geodetic Survey, 

Washington, D. C. 


The Number of Possible Elements and Mendeleeff’s 
“ Cubic ” Periodic System. 

According to Rutherford’s theory of “ single scatter¬ 
ing ” (“On the Scattering of a and 0 Particles by Matter 
and the Structure of the Atom,” Phil. Mug., May, iqn), and 
to Barkla’s “ Note on the Energy of Scattered X-Radia¬ 
tion ” (ibid.), the numbers of electrons per atom is half 
the atomic weight; thus, for U, about 12a. Now, a re¬ 
construction of Mendeldeff’s “ cubic ” periodic system, as 
suggested in his famous paper “ Die Beziehungen zwisehen 
den ^ Eigenschaften der Elemente und ihren Atom- 
gewichten ” (Ostw. Klass., No. 68, pp. 32, 36, 37, and 
74)i §ives a constant mean difference between consecutive 
atomic weights ==2, and thus, from H to U, 120 as the 
number of possible elements (van den Broek, “ Das 
Mendelejeff’sche * Kubische ’ Periodische System der 
Elemente und die Einordnung der Radioelemente in dieses 
System,” Phystk. Zeitschr. 12, p. 490). Hence, if this cubic 
periodic system should prove to be correct, then the number 
of possible elements is equal to the number of possible per¬ 
manent charges of each sign per atom, or to each possible 
permanent charge (of both signs) per atom belongs a possible 
element. ^ A. van den Broek. 

Noordwijk-Zee, June 23. 


Phases of Evolution and Heredity. 

I should like your reviewer of the above hook in Nature 
for May .25 to consider the following points :— 

1. In a tall-dwarf crossing where the results are read 
in plants., the ultimate ratios considered as due to a 
probability combination of the egg-cells and pollen grains 
the influence of which necessarily ends within a generation, 
explain why we do not get the ratio in the plants coming 
out in F x . 

2. To mv query, “How is the recessive element ex¬ 
pressed in F 1 ? It has not disappeared as it reappears in 
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F 2 unaltered. It is not expressed in the 1 soma ’ of the 
plant: where is it?” your reviewer answers “In the 
germ-cells.” 

If, however, the determinants of the recessives are ex¬ 
pressed in the germ-cells, i.e., in the propagative part of 
the plant, so must those for the impure dominant and 
dominant plants. These plants segregate in a 1:2:1 
ratio, and therefore the determinants for the contrasted 
unit-characters must be in that ratio in the propagative 
part of the oospores. Does the reviewer not admit the 
accuracy of my view after all? D. Berry Hart. 

5 Randolph Cliff, Edinburgh. 


I find it very difficult to follow Dr. Berry Hart. If 
he means, by the question which concludes his letter, to 
ask whether I accept his theory as truly representing, 
once and for all, the causes which determine the Mendeltan 
ratio 1:2:1, my answer is an unqualified negative; not 
because I think I know what the true theory is, but 
because I do not think the time is yet ripe to formulate 
it. Dr. Hart’s theory is evidently different from the 
accepted Mendelian theory; arid it may be nearer the 
truth. Whether it is or not, further experiment alone 
can show. The Reviewer. 


Available Laboratory Attendants. 

The London County Council has for some time been 
referring to us a certain number of boys who have been 
trained as laboratory attendants in their higher grade and 
secondary schools, and whose services they are unable to 
retain after they have attained seventeen years of age. We 
are anxious to find suitable vacancies either in chemical 
works or laboratories for these boys, who are of a dis¬ 
tinctly superior type and some of whom have profited by 
their experience to pass the Board of Education examina¬ 
tions in inorganic chemistry. 

Some of these boys who were placed by us, thanks to a 
letter published by you last year, are doing well and giving 
satisfaction to their respective employers. 

Should any of your readers, now or at any future time, 
have a vacancy for such a lad, I should be glad to hear 
from him. 

G. E. Reiss, Hon. Sec. 

Apprenticeship and Skilled Employment Association, 

36 Denison House, 296, Vauxhall Bridge Road, 
London, S.W. July 6. 


Mersenne’s Numbers. 

I desire to announce the discovery which I have made 
that (2 181 — 1) is divisible by 43441. This leaves only 16 
of the numbers {z q -~ 1) originally reported composite by 
Mersenne, still unverified. I have submitted my deter¬ 
mination to Lt.-Col. Allan Cunningham, R.E., who has 
kindly verified it. 

It is interesting to know that while (2 181 — r) is 
divisible by 43441, the quotient when divided by this 
number (43441) leaves a remainder 21839. This latter 
result has been verified by two divisions. 

Herbert J. Woodall. 

Market Place, Stockport, June 12. 


The Fox and the Fleas. 

Some readers of Nature may be interested in seeing the 
following passage from one of Liebig’s letters to Wohler, 
dated Giessen, June 24, 1849, as showing that the story 
has long been familiar, at least in Germany :— 

“ Das freiheitsmorderische Gesindel ist nun, wie beim 
Fuchs die FLohe in dem Biindel Heu, in einer Schlinge 
gefangen . . &c. William A. Tilden. 

The Oaks, Northwood, Middlesex, July 30. 


Cabbage White Butterfly. 

Would some entomologist state if he knows of any 
reference to the fact that the larvae of the Large Cabbage 
White seek to arrange themselves in pairs—male and 
female—when they pupate ? 

Can the sexes be distinguished externally in the larval 
and in the pupal stages? E. W. Read. 

Sutherland Technical School, Golspie. 


©1911 Nature Publishing Group 













